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(54) FLASH MEMORY SYSTEM WHICH CAN CORRECT ERROR 

(57) Abstract : [ 
PROBLEM TO BE SOLVED: To provide a flash memory 
system in which memory regions being inhibited to use 
in a memory system are prevented to increase in excess 
and which can correct an error. 

SOLUTION: A MPU(micro-processor unit) 2 controls a 
card interface unit 4 reading a program of a ROM 3 and 
exchanging data with a host, a SRAM interface and data 
transfer control unit 5, an error detection/correction unit 
7, and a flash memory control unit 8. The flash memory 
control unit 8 comprises an error discriminating section 
81 . When errors in each operation mode of erasing and 
writing data in a flash memory 9 are in a range in which 
errors can be corrected by the error detection/correction 
unit 7 conforming to some decided algorithm, the error 
discriminating section 81 permits the error, and functions so that it is regarded that normal 
erasure or write-in is performed. 
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[0 0 6 5] mfJd. n = 3. m= 2 k.t'4> t. 1 -t'^ 
5r M! ft D 3 SO t V -b ;1-?xt. 5^ -;^sriET- * S „ .hlEl 30 

v-cx^i^ytJUn-y l^sfc ay-Ay— ^7.^^E 

>6^mfiiy.± (2^ra^n4-l) S-Ss 

-ei^^A^ofey-t U -t^;l'7jWJi.U± (2 ^in<^ n + 1 ) 40 

[0 0 6 7 ] f lix. \i. n = 3 . m === 2 > t" 5 ^: . 1 ^ 

3ia©p«^-u-b;i/0x^-;&fnE-e*-s. ±wb 

?iB=5=ir 1 +r if k-fcit ?D x5- 1 1@/ci.t4 6 . 7 >y 

t-o 50 



[0 0 6 8] ik\^.. %?><r}''MmM-c-:>\,^xmWit>i>o 
C©,S3©^«nfc-Q!/^TfeWsai^2> B3. !a4:Sf 

So d e: Ti-i 7 ■^^ >>' -t ^ U L T 1 o © 
^)^)W. 2 If h^^fDT---^«:taSf-S 4{ieiii-X-r 
/A^ffli/^So 03f::?j<-rJ:-5k-:. X"-:^DO-x i:Di-x 
(x=0, 1, -204?) /j'^t'fil^-jT loe^ty-tii^WclgB'K 

[0 0 6 9] (l^^ae^Sirm. x^- lt.'ii • IT 
.IE:xx -y h 7 ir-- ^ ^^Wl^ * U -fe/^^J-cDp ( y 

^ra-FCO-l ~C0-42, Cl-1 ~Cl-42*4j?Sc-r§o 
-MK J; < fflt/^ e>n^ ©ti U - F ' V D t • n- F 

[0 0 7 0] -r^Srb-e. ±iB<Dti-&. n >'ys^^;^|g[^i:/S 

t^T'SSc ITiERri^^&i/yjnVl/^ttf-x 'y ^ a- F:Stc 
JcoTM^^n^o <i(lT«f^x<yi^n-Ffitt4 3 If 

^x'y^:3-FS^4 3lf>y F<fc!9S<-rntf<k 

[0071] LAo~6 ^n^nt*g^?n§aiis7 

F A 0 ~ A 5 3 t U -fe^l/fcSfi^nSo 

|WII::7F^Xx-^;!3\'7-b'y h (LAO-LA 6) Stt 

^n^o cnic^iQ^ ^isc?5^siitc<toT 1007 Fu 

Xir-^? A z ( z = 0 - 5 ) ^C^t bT 3 If >y F $ TiljE 

T X 5- -iTIEwj ig-'efe S = iTIERTti If >y F ^*iS-'?> L- 

[0 0.7 2 J J.UJ:.^?:)r ^^1651]*^*.^, 1112, gS. 

smi^^ai's ('<u7r Y-?i§£i!!(i?t>#c?) « 

SI. fiMlHiSi Hi., x-5 ^nii'-y^R^l-iXl- (2^ 

ai^ n -t- i ) •■a-l?-fe^' ^?/jM oiXJ:.$!«v .*i:Sl^^ix5' 
~-^m->y:'Ti)hU±. (2 SSm^ n + I ) -^tn-^p ^ff I 

LTiE'^t^iy^'i^j'^fT&x.^^)'^ fei: U 7^5 'y v'a 
Uaii^ax>y F 8 k- "7x 'f';l'" CD7.y—-^X:^Mt. 
[0 0 7 3 ] filxif , n - 3 . nv=== 2 t.t~S t, 1 -fe 
^f^^fc*? 3ffl©>'yjlOU«Dx-5-WE7?-tS. IfH*! 

[0 0 7 4] ©WaSSl H±. -b^^tcx-^^ 
Sn + O $i>VH4x9-A«m>'>'>j?M>[± (2 
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[0 0 7 53 n = 3. m=2tt^t. 

[0 0 7 6] '^Aa^%imMX'o^^-cmm^. 
'■-2047) ffi^n^n 1 o£D>? ^ u -fe;i/{ciBii*n^o 

[0 0 7 7 ] C 4 0)|ISgJ^tiT'tt. x^-^tti * IT 

lEn- -^ h7T\ ^?D0-0 ~D0-2047i: Dl-0 ~D 
l-20mcMLX n tf MTiERltg& J; ^ tcf-x >y ^ rn- 
FCO-l ~C0-42, Cl-1 ~Gl-42^^^t-^o 

T-©^x -y i' n- FSt± 8 6 ki~>y h r^$>^-b\ '2<m^s n 
8 6 1-:-^ h i: OK tti^a J- v\> 

[00 7 93 LAO - 6 ^ti-^nizmm^n^-^mmr 

KVX A 0 -A 5 it.. 6 0©p(^r y -fe/l'tegBtiStlSo 
ilD7KlxX'7-*-^f3b^?H2-y h (LA0~LA6) Itit 

A z ( z = 0— 5 ) LT 3 5f «y h * -eiTIE 
[0 0 8 0] t^±£Dx-^iB?'iJ;S:8i*x.. 02. 03. 

[00 8 1] ^(db^. um^^i itt. j'iST^^*^ 

oftp<€-y-b;l/*nim:^± (2^m<n+l) #ty-t^ 

;l/^mm:^± (2^m^n + l) ^tS-^i'^-hU -D&.± 

^%?giA^fT*^**vo fc L. 7 ^ >y ^ t y fij^ 

:iX'y h 8tc "7x-Y;l/" tDXr— ^X*iit"o 
[0 0 8 2] f^JA{±*. n = 3. m=2fc-rSi:. 
^^fcD 3f|Sl©^ty-b;l/iDX7-^fTiE-et?)o ±S 
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1 -fe^^tCfeltSx^-*^ 1 {@f£tJ:fte. 79 >y 
5/;iX^ryMSi3.::i>y hat 'V^A" OXx-^X^&jI 

[0 0 8 3] »llli^l Hi. -tz^^Jtc-r-:??^ 

(2^m^n+l) feSi:fiJ»f-r§i:. "t^^K^LX 
IES*«*5A^)^*^fT*^=S:/b^o ^; L. 7 9 -y S^^x ^ 
10 ^)mU=i'-vYBVc "7x'i';l/" ®x-r-:?x:?r3i'ro 

[0 0 8 4] M^tf. n = 3. m=2ht^h. l-t^ 
^'^fci9 3tr>y h(Dx9-;&iriET-#§o ±13*^5.. » 
^jA^^fltt 1 H'>y h(Dx9-«ilFRrL. iEm^^^ii^iii 

ttSx9-*^ 1 if'y hfclt^S. 75>yi/:i^^ryMffiI 
3.->yF8tC 'V^X" tDX-r-^X^Mfo 

[008 5] 0 5 1±. p« t y -b;l/7 ly-^o^Mi^m^^st 

W 1 O^DMI^W^&lifi^^D ■-g|5:&5^-rt(DT^?.o 
20 y-b;UMtt. 4{EAWiJti:gM$n^^DiiSSSti^nm 
MR h 5 yv^'X S LT l£ -y B L i: V-XB S 
RCJcSIj&^^o iinttNANt)S^^ry-b;Ui;iiftfn 
So ^!iTlts 1 oo>«*y-fe;Wz: 2 l£>y h^tof-^ 

[008 6] l-t^'^t±lO(D7-F^SWL{C^>b^i,2 
1 1 2<BO^^y-fe;l/Tfil^2n. 4 2 2 4 tf -y h^(?3 

-r-^f^i'Etil^Sc Mie04t5KLfe<fc3fcT^ 

nfe4-p©-tzd7^T^fiSc$n§o i'ii^^^&.xmt& 

[0 0 8 7] NANDM>^^ y-b;UTni. ^ty-t;l/M 
*WJte:g^ic$inT(/^S/ci6tc. iI^iJ4i(D 1 otD;^* y 
■fe;HvI*^xv-^Sc-ri:. fao^ty-b;UMfex9- 

nTV^S 4 -oc^^ t y i^/i/;:?.) *5 1 "3fjSiinT#:#:xii: 
[0 0 8 8] ±IB/^^y •b;l'C4MfcJ:tUf. S i ($ 

[008 9] C 0 <t -5 tis^tj-^ P. . 1 -^7 5 X * (3; ft 
50 ->x-rAt:fettS^ffl^±©>(tynil§lcom;*:*ffl]^. 
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[0 0 9 0] 06. 7. 8t4. ^^mtomsommBm 

[0 0 9 1] ilcT. H6(53if^:t^aLi}f1=-t-Kfcol.^T 
mt-^^^ (S 1) o 7f?>;'->a.?{^ y 9fc^LT7^y 

CS2) „ m-^rm^i^-iht-t'^^iowmT }^iyx^mx 

-rsfc (S3) . i5b^-if;b7Wl Ot^Bx 

^M^;* ffi L 7 5 -1 ;^ U fij^:x - yhS &t] 

« (S 4) „ 

[009 2] y^yiya-pi^V MW^^ V h 8 tt. 

.friE:ix>y hT-t?^i5^ct^Ox^-©|S[;&;^ttir?. (s 
5) „ xv-«Dmi. x-7-iIiE:&?4*^^lf >y hWuTfe 
tia'lf >y YWLX'h'Os X'^-|TiE;^ffi*^~>yjn>#fiiT 

[0 0 9 3] x^-A^#^*NMv^3!)^;g:fiJ^L (S 6) . 

t>L. x-7-*^toittiam*i±iL^jAii¥ij^*n (s 

7) . 77>y->a.^tU 93bveM*^aiLfcx-i5?{45^x 

117 ^ ( S 1 1) o 
[0 0 9 4] feU x-5-*"i^ofc^^. x-5-C)i5(:6^ 
ITjE Rltg^ X V -ISjtC 1(X $ o T V ^ ^ ( C C a 3 OJi( 
T) ^5:<)^*^*'J^?n (S 8) , x^~fTiERj^=S:e.lf. 

x^-triE*'«tT^n§ (S9) o ^©^^s M^^tBLfig 

JAilfiJ^^nT (S 7) . fJJEtntcy'—^lt^^y'^ 

(S 1 1) o 

[0 0 9 5] Sfc. x^-0«^;f)W]ERr^g=S:|S(^±[Hlo 

Tcm-^. m^iUL^Sitm^tn^ (s i o) o not: 

*^7i::&5 (S 1 1) o 

[0 0 9 6] ^^{n. g|7^D^'i^»I{t^-F^^:o^/^Ti^0^ 

^tfJ»t3A»{£:^^jlof^'25^^5r}?j%lP U 2 5&^e.|iiS 
f#£«fc*-«-. (S I 2) o 75'>y:>a5<>eU»nx 

mxt^ (s 1 3) „ m^r, m^t^^^x^omm 

- ^ ^m^t s ('-< V 7 r mamrf^ i> ^to „ 
[0097] mmmm i i ■?Pi£T^ft;o^*-3^x->-^? 

:5fZ*M*Hi-r (S I 5) o 
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[0 0 9 8] Xx-^fX*^ 'V^X" 3t)^SA^^W»TL (S 

1 6) . feLX-r-^X:i!)^ i&6M*l±fig5!lLfe 

ilW^LT (S 1 7) . ?gS^*7i:=S:^ (S 2 1) . X 

^^m^mt (S 1 8) o 

[0 0 9 9] S 1 8T'K*^tii*nfcx-;5f^ffll/^T. 7 
9 «y JL ^ U ^J^a - «y h 8 ii. ^ntcti 

10 yh^Wtf lJ:0:^^(/-^*^S:«)^*fiJBrL (S 1 9) . 
t>LU^TT-^n{f?^£t±fi!ciijLfchLT*iJSL (S 1 
7) . MSM7i:*§ (S2 I) o 
[0 1 0 0] ±I3S 1 9*\ M^ffH 1 tcfeljsxv- 
W^gi58 ITfe^o SI 9tc*3tt^^^;b'j7yh«. X 

t^. M*fc^S^bfci:WSb (S2 0) . MPU2li, 

;io^^x^©ffiffl^«ihLT. ?'iSII7^^^o 

[0 10 1] ^^fc. 08O»jA^®jf^*-FtOl.vTfJ 

ilht^^ (S2 2) „ X'7-Ml±l^ iriE3.x-y h7T'* 
X h ^Xt!-^nrc7'~ ^ a -y ^7 n- H^^fig-r 
* (S23)o 7^'y>'n.^^U»3--y h8(±. 7 
^ -y i/a.^^V 9 bT»#3i?^n^> F^SA-r 5 
(S 2 4) o itV^T. §tii^*f S-b^^<DM7FU 
X^iSAL (S2 5) . »tjA^Ax-^tf-x^y^3- 
Fi:lia7 FU'X^7^>y->3.>(tU 9tcJ§AtS (S 

2 6) o 

[0 10 2] mmm^ 1 1 A^-fe;i/7 w i ooji^sn 

30 fctlil7Fl^X(7)-fe^i5?t^#LTr-^^»^3Atyo ^ 
etc. aiJfflllHliiSl Hi. «tjA*^T-^fu/b^*5^x'y^ 
U «tjA^^X-r-^XOtii;']2p<i^T5o 75'yi/n 

p{^uMgii3.x«v F 8A^79'ys^i^^:>; 9*^e.»t3i 

^^Xx-^X^&M^^Wt (S 2 7) „ 

[0 10 3] Xx-^X*^ 'V-?X" A^S/b^^WWL (S 
2 8) . feLXx-^X*^ 'V'nX" ^grSff^jA^tifiglA 
LfcilfiJ^LT (S 2 9) V mimtrj::i> (S 3 
3) o Xr-^X;^)"! 'V-^X" T-=5:ttni±\ 75'y>'aL>< 
•tU$lJ®3.- -y F 8ti7'5'y v':i><-t>J gA^S^^rU-fe 
40 jKDv'-^^m^^iiit (S 3 0) o 

[0 10 4] S 3 0-egi^ffl^n/j:-r--5f*fflU^T. 7 

5 -y y^ ^^e U >y h 8 It. filx. ^.n/c* y ^ 
(XV-) ^AC'^h-r^o ^iiiTii^S:^3<> 
>Fy!)m{f 1 =^:•^At^/^A^S*^**^ML ( S 3 1) . 

(S 2 9) . »3A5^^^7fc^5 (S 3 3) o 

[0 1 .0 5] ±S2S 3 ] fj\ mX\i£m 1 fCi3WSx5'--- 
*ij;a!i58 1 1:'&>S>^ S 3 1 Jilfei'-j-S^l^* M-i, x 

->--»i]E?^S;-te£;i;Te-y F^. -fe^i-ij. 
50 ij^yyh-r^o feL^ >r<.§:«'^>yh*n j:S5AtJm 
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[0 1 0 63 ±m^mmmmc^tiii. :i^mm^uf^ 

X -37-- friRjlg 7 -7 y >' a. ;^ -E- 1? x A . WM'jy 

y ^ y :> a >< t y •fe;W*> 6 jfpjE S T (?)M3&-^* 

[0 10 7] rS^-S. *5SB^T-t±. 
jA^^^Bttn? I^ec ^tifc;^ t y •tr;l/Ox^-#, x^- 

So 

[0 1 0 83 %43v ±^Lfc^M}^«IJi:Pfi^ 

*nSfe(DTti^V\ 7-5>y'>a^ty-[:r;l/i:LTt±. 
^]5fiJg^fl3{C;^ Lfc N A N D §y ^ ^ y 1 4> . N 

O R ly t y -fe;K y ^ y F ^ t y -tr;l/^ i:\ ^ t 
y-t;^(DJg^ttS{^:S:V>o 

[0 1 0 93 ^fc. ^^T^^'D-y-'fXti. HM^fl^-e 

fc. ^•5X;5f=-t^:5fTfecJ:)/\ 30 
[0 1 1 03 Sfc. locr)>«ty-t;V*'S2' ffi (k ^ 

2 ) iBii-r s^-^s nmcD^^n n >v k 

ct 5 ^ t y -b ^3b^1^aW^>{ t y •fe;l/P k 1 M 1 ■?? 
[0 1113 

till. m^^?>^Htm'^i2.^ti^^yjhr!it^rj:to 
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[0 1 3 *|gP^©m 1 ©^M®ll5r.^>5x5--STIEprtg 
&7 9 7 5/ a p« -t y :>Z-7 A€>1iJ5jc"C$i 0 . 7 9 y v'o. 
^ -t y 7b-- F^^Ti^f S-XxA7p y a, 

[02] (a), (b) , (c) i±^ Bl ttJ©-b;l/TW 

X ^y-niEWim 7 -:7 vo. ,^ -t y v-xf- A«-siBj3-r ■» 
fcfeo^ii^TS . 7 -7 ->.-j. 5< -e y F?r>7^"r s^T. 

ciiei 3js:^^<D.^ 5 (ommmBicm »? . we® i ®>t 

^y 5/Xri.fi;FJt"§5i^Hib8[ift^:----- F©7'/i^riyX 
A4'^'9' 7 a — f - -r — F o 

[^7 3 ;*:|Saj3®m5 0^Mm-^?:)^ MtBiaKy^^ 
-Tl- y i^XTlvk-.B8-r F<D7;briy XA* 

^•r7D— f-^^— Fo 

[las] *i§B^cDii5(D^«^sitt^'9. HuiaHi«»^ 

;&5^-r7D— ^^-Fo 

[ia 9 3 7 7 ^ y ^> V X ^ om^'i^O) Ltim 

[01 03 7 9 'V S^oL ^ ^ y -tz ^ ^(Dm^j2<3^'{k(0 

[011] 1 -30^^ y -fe-'l'ti: 2 tr y F^Ox— ^^13 
M^iiS 4 iilBliS/X-r A^fflV^/c7 5 -y J. t y 

[??^OlKB^] 

1 -79>yv'aP<^ry*— F 
2--V^rJ'D7'D-b>y -y-ax <y F 

3 -y-F -^^-yy-- ><ty 

4 -A-F-Y>^-7x-XXX>y F 

5 • S R AM-Y y^-7x-X^-r-^^g3S»n.- -y 
F 

7--r.i7-l<^rti ' Slffixx^y F 
8 - 7 y zt ^ U iJl^xx y h 

1 o—byl/ru-f 

1 l--MiPIIIS^ 

8 1. Ill ^-x5-^fUSg|i 
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